
States, 87.0 ; West Gulf States, 83.5 ; Lower Lake Region, 87.0 ; Upper Lake Region, 88.1 ; Teuiiessee 
and the Ohio Valley, 86.3 ; Upper Mississippi Valley, 85.6 ; Lowcr Missouri Vnlley, 84.6. Of the 3,698 
predictions that liavc beeii made, 122 or 3.3 per cent. are cousidered to have entircly ftiiled ; 177 or 4.8 per 
cent. were one-fourth rcrified ; 356 or 9.6 per cent. were one-half verificd ; 303 or 8.2 per cent. were three- 
fourths verified ; 2.711 or 74.1 per cent. were fully verified, so far 11s citii bc judged from the tri-daily 
woatlicr maps. 

Signnls were displaycd. of which 140, or 83.8 per ceut. were 
justified. 132 Cautionary OEshore &gnnls were displayed, rind of these 127 o r  96.2 per cent. 
were justified as to direction ; 118 or  89.4 per cent. were justified ns to velocity. Of the Cuutionury OEshore 
Siguals, 63 were cha?ged from Cautionary. 299 signals of both kiuds were displuycd, of which 230 or 85.6 
per cent. mere fully.justified. The nbove does not include signals ordered a t  45 display stations where the 
velocity is ouly estimated and uot measured. 110 cnscs were reported of winds of 25 miles or over where 
signals were not ordercd ; in  ouly eight of these cases did the velocity reach 40 miles. 

C’autionary &pa0.--167 Cnutiotinr 

N A V I G A T I O N ,  
In the table, on riglit side of chart No. 111, are given the highest and lowest rendinp, on the Signal 

Service river-gnugcs, dllring the month, with dates of same. On the 15th the Tennessee, a t  Chattanooga, was 
five feet above the danger-line, and on the 19th and 29th, respectively, the Ou7nberland, a t  Nashville, and the 
Ohio, ut l’ittsburg, rose witliia II few inches of’ the dauger-line. 

Ice O I L  ~~v~~ and ~ak~ . -~~8sour~-Lenve i iworth ,  31st, river frozen over during entire month, ice 
about 20 inches tblck, lteavily loadcd teams crossed daily. dlissisu~~i-IMiutiettpoli;, Miun., 31st, ice in river 
26 inches thick. Dubuque, 29th, ice in river weak and 
porous from rcceqt lllgll temperatures and travel across entire1 cased. Keokuk, 31st, wagons and foot pnssen- 
gers crossed the river on ice during neurly the entire month. &. Louis, lst,  river frozen solid above the bridge 
but clear in hnrb?r to the south of i t ;  2d, river frozen, th in  ice ruiiniug i n  harbor; 3d, 4th, river frozeu; 
dth, river closed harbor excepting a narrow chnunel one-fourth of n mile wide, south of bridge, ferries 
stopped ruuuiu 6th to 24th, river frozen ; 25th, ice decnying ; 26th, ferries and tugboats broke up gorge 

ferries i i n d  t1lg-l)oats breaking gorge north of’ bridge, ice quite rotteu ; 28th, gorge north of bridge partia ly 
broken up, very little ice rauning in river, heavy ice loosened from cibove in the evening; 29tli, slush ice 
runniug in river, but clear north of bridge; 30th very little slash ice in river ; 31st, heavy floating ice in 
river, steamer rlrrlved in the afteruoon from Cairo, navigrltion rwumed. Cairo, river remained frozen 
t o  the 26t11, brenklng up in  the eveniug; 30th, eutirely clear of ice; navigation closed from Decemher 28th, 
1878, to January 30th, 1879. Memphis, 1st to 4th, loth, 12th to 16th, floating ice in river : 14th, 16th to 
27th, drift  wood Pt.  Plensant, La., 6th to 15th, flouting ice in river. Verdigris River-Indepen- 
dence, In., 27th ice broke up ; 28th, river very high. Ahznsaa-Fort Gibson, 2d, river frozen over ; 23d, 
ice all passed out of river ; 27th, river risiug rapidly aurl filled with flonting ice nnd drift-wood. Ohio- 
Pittsburg, 3 4  river .frozen over; 24th, ice-gorge in river ; 27th, ice-gorge broken up, navigation open. Wells-. 
burg, W. Vn., 2(i, rwer frozen over; 19th, ice started Rt 6 5 0  1’. m., moved dowii nbout 100 feet and stopped, 
started again at,7:50 p. m., and riiti until about 11 p. m. Ciucinnirti, lst, 
floating ice in river, two boats left for Pomeroy, DO nrrivuls ; 2 4  new ice covercd the river, ice gorged for tr 
short time, b l a b  laid up, two arrivals, oue from Kentucky river and one from Pomeroy; 3d, crossing river 
on ice five miles vbove station, ice gorged at  muny plnces ‘bctween Aurora aud Maysville; river closed in 
frout of city a t  u?$t ; 4th, sknting on river, ice gorged nbove and below city ; 6th, skatiug aiid crositig on 
ice ; 10th, ice in  rivfr still intticl, rapid rise i n  the Kauawhn, Guytin aud Big Sandy rivers, and destruction 
of cousidcrable floatlug property ; many tug-boats employed in brenkiug up the ice in river near city ; l l t h ,  
tug-boats breakiug u p  the ice, pedestrians crosuitig 011 the ice; 12th, people crosjiug on ice, up to a late hour 
ice remained intact ; 13t11, river rising rnpidly, ice broke a t  4 p. m., ice ruuuiag heavily and several gorga 
forming, very little damage done; 14th, heavy ice pasaiug all diiy; lhth, heav;y ice runuiug until noou, navi- 
gatiori resumed; 16 th  river rising, heavy ice pnssiiig; 17th, river fiilling, heavy ice passing; 18Lh, river risiu 
heavy sliore-ice passiug d l  diiy, ice in thc Licking river begau ruuning out ; 19th, river rising, very litt e 
ice passing, boats arriviug report iiavigation very difficiilt arid damaging tlle wheels, Licking river still run- 
ning out. ice well broken U P  ; 20th, river rising, henay ice passing in the chnnncl, in some instances tweuty 
feet thick ; 21st, river rising, very little ice passed, but in very large “bergs”; 22d, river fdling, very large 
“bergs” running i u  morning, but very little ice i n  afternoon ; 24th, river rising, very heavy ice passed on Ohio 
aide in morning, tinvigatioti resumed from Parlrersburg to New Orlenns ; 25th, river rising, floatiug ice in 
river ; 26th, river risiug, henvp ice passing in moriiitig but disappearing iu uftcriioou ; 27th, river rising, 
scarcely auy4ce visible ; 28th, river rising heavy ice pnssing all day ; 29th, henvy ice pnssiug all (lay thin- 
ing out sotue i n  the evening ; 31st. river rising, no ice piused to-dny. Cairo. 1st to 14th, heavy flouting ice 
i n  river extendiug from shore to shore ; 16th, I8th, about clear of ice ; 13th, ice gorged in river above P d u -  
cah; 18th, Paduciih, ice-gorge broke this mornin ; 20tl1,21st, drift-wood i n  river; 22d, ten wrecks (barges and 
flat-bonts) passed statiou duriug the day, caused%y heavy floating ice; 19th to 22d, heavy flonting icein river ; 
23d.h 25th, ice extending from Illiuois shore to middle of river ouly ; 26th to 31st, eritirely olear of ice; 
navlgati?~ closed from &comber 25th, 1878, to Jnuuary 26th, 1879 ; damage caused to shipping Lleavy 
floating ice estiniated at  $65,000. Louisville, 2nd, freezing dong shore; 3d, river frozen Over above station ; 
6th, river frozen over except ill curpent; 14t,b, ice in river breaking tip; 15th ice-gorge passed stlltaon. carry1% 
away eeveral canal barges nlid driving a steamboat ashore ; 22d, stud1 quantities of floating ice in river; 

1:. Crosse, 3:st, rivor frozen over during mouth. 

P i n  river, river c 7 ;  ear from the bridge snuth to Carondelet ; 27th, river remuiued the snnie south of the brid e, 

river. 

20th, ice started nbout 8 a. in. 

f 
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2nd to 19th, Portland and Louisville canal frozen over ; 20th, canal opeii ; 22d; navigation resumed to-day, 
Bllegliany-Tarentum, Pa.. ice broke up;  Pittsburgh, 3d, river frozen over; 18th, river opcn for several 
miles above city ; 19th, ice gorge broke about noon, sinking a number of canal boats aud barges; 20th, 
21st, 22d, river full of floating ice; 24th, little ice in river; 25th, river clear of ice; 28th, ice running all 

Monon- 

feet in 30 minutcs; 21st, heavy ice in river; 22d, river clear of ice ; 23d, floiiting ice i n  river. Pittsburgh,, 
3d. river frozen orer. &!ioto’ 
River-Columbus, 28th, ice broke up. Tennessee River-Chattanooga, 9th, two steamers sunk between 
Kingston and Lolidon by floating ice; loth, river rising rapidly, gorge giviug way above; 13th, rivor 
reached danger liiie ; 14th, river rising rapidly and overflowiag lowcr portious of city ; 15th, river reached 
highest point, 38 feet above zero of gauge ; 16th, river falling. Roanoke River-Weldon, E. C., 3d, 4th, 
f u l l  of floating ice ; 5th, frozen over solid, which had not occurred hefore since 1857 ; 6th. river seems to 
have stopped flowing. n o  water in  view, ice seems to be lying on the bed of the r iver ;  7th, one or two 
sma!l streams commenced to flow on top of the ice; 8th, ice broke u p  and began moving in immense quan- 
tities; 12th, river high mid rising, channel clear, ice heaped near the shore; 1311, river overflowing banks. 
and rising all day; 14Lh, stili rising, about three inches during the dn.y and twelve during tho night; 15th; 
rose five inches during dtiy. Rt.d Is’und Creek-Wytheville, Va., 12th, ice gorged, water overflowed the 
low ground, carrying away six cattle ; in a short time gorge biirst atid tore ou: part of mill dtlni, carried off 
considerable material and excavated liugc rocks, dapage estimated a t  $500 ; l l l h ,  ice moved out of Barrctt’s 
dam during the night ; 12th, water very high. Ri.uan,na River-Broad Oak, Va.., 22d, river clear of ice. 
James River-Dover Milles, Vu., 14tl1, river clear of ice; 16ti:, c a d  open to niivjgtitioo, having been closed 
by ice for twenty-olie days. Potomuc Ri.uer-Ft. Whipple, Va., lst,  ice in river firm ; 2d, river still frozen ; 

. off Ft. Foote, 3d, ice 12 in. thick. Georgetown, continlied frozen during the month. Patapsco-Woodstock, 
Md.. 9th, river open. Baltimore, 3d, harbor wnd biisin covered with solid ice,,navigation almost eutirely 
suspeiided ; 4th, scveral tug boats fast in the ice near Annapolis ; schooner ‘I Eiistern Light” uuk  off Hell 
Point, with 300 bushels of oysters, and schooner ‘I Burning Hal l”  suuk near Highlands, the c rew of both ~ 

1)eing c.ompellcd to make their escape on the floating ice; several oyster schooners fast in the ice and aban- 
dolled 1)y the crews ; 5th, fourteen tug boats and several oyster schoouers ashore doi\n the river. Suaque- 
Iiniina.-Catiiwissa, Pa., north briinch closed during month. Hudson.--West Point, N .  Y., 3rd, river com- 

letely frozen over ; New York, 3rd, floating ice in  river, causing many interruptions to travel ; Sandy 
gook.  3rd, biiy full of floating ice. fG%hing Bay.-Flushing, N. Y., 31st, navigation still closed. Nana-  
ganset buy.- Newport, 31x1, ice forming in httrbor.  buzzard^ Buy.-New Bcdford, Mass., 6tl1, harbor cov- 
ered wit11 ice ; 28th, ice breaking up. Vineyard Sound.-Wood’s Holl, 3rd to 12th, ice in harbor; 13th, 
25th, ice govge in  harbor. Lake Su- 
perior.-Duluth, 14th, ice forining rapidly on surface of lake; 15th, lake frozen ; 26th, ice breaking up, 
harbor full of floating ice. Lalie Michi- 
ga?i.-Grciiid Haven, Sth, miles of ice 011 lake outside of pier; 15th, in mauv places at  tlie distance of’ half 
$1 mile from shore ice 30 to 35 feet deep, extending to the bottom of the lake ; 16th, outlet made for the 
ice-bound vessels, through ihe force of tlie high east winds startiug the ice. Embarra.g.9 River.-Emburrasa, 
Y’is., 29t11, ice oti river 24 inch- thick. Grand River.-Grand Haven, 7th, river frozen over to a consid- 
eritble distauce from its mouth, ice extends nearly to the bottom ; 15th, workmen trying to cut a channel a t  
.the mouth of river to liberate the ice-bound vessels. Grand Traverrre Buy.-Northport, Mich., 31st, no ice 
in bay. Lake Erie.-- Sandusky, 6th, teams came over ice ikom North Bass Island, distance twenty-four 
miles ; ice in middle of lake reported 14  inches thick. Cleveland, 3rd, lake covered with ice as far as the 
eye could reach, 6th, lake still frozen ; 7th, ice in lake broken ; 2lst, hesvy ice on hike ; 27th, ice solid ; 
29th. ice breakiug up ; 30th, ice driven ashore. Cuyahoga River.-Cleveland, 2lst, ice in river, 33 inches 
thick ; 27th, ice breaking lip. Luke C1iampluin.-West Charlotte, Vt., 30th, lake mostly frozen over ; 31st, 
floating ice in lake. Burlingtou, loth,  navigation closed ; 29th, lake entirely frozen over ; the records at 
this place show that the average date of closiug, for the last sixty years, has been on January 29th. 

Low Edea.-Indiauola, Tex., 1st to 21st; Tybee Islnud, Ga., 12th; Baltimore, 4th and 6th, lowest tide 
on record. 

; 29th river fill1 of floating ice; 30111, heavy ice moving all day ; 31st, ice nearly all out. 
ga dai ela-Morgantown, 17th, ice gorged in river, carrying away porticn of river gauge, wiiter rose twelve 

Bufulo Oreek- Wellsburg, West Va., 18th, ice run out, thawing rapidly. 

0th Quecho River.-Woodstock, Vt., ice on river 19 inches thick. 

Lalre Geneva.-Bloomfield, Wis., 6th, ice sixteen inchm thick. 

T E M P E R A T U R E  OF W A T E R ,  
The lenzperatures of water, rn observed in rivers and harbors, with averp.ge depth when observations were 

taken, nre giveu in table on chart No. 11. At Alpena, Buffalo, Clevelaud, Escanaba, Grand Haven ,and 
SanduHky iio observations were made ou account of ice. At the following statious ohservatiuns were ouly 
made on the dates named : a t  Burliugton, from the 1st to 12th ; Chicago, 24th to 31st; Detroit, 29th to 31st; 
Duluth, 1st to 14th and 27th to 31st; and ut Marquette, 26th to 31st. Puuta Rassa, Fla., (too late for table 
on chart,) max. 70°, min. 54O, average depth, 12  feet. 

A T M O S P H E R I C  E L E C T R I C I T Y  1 

Thunde,.-s~orn~.-Louisvillc, Ill., 28th ; St. Minrad ,  Id., 28th ; Bowling Greeu, Ky., 28th ; Lebanon, 
Mo., 28tt1, Tarentuni, Pa., 27th; McMionvillc, Tcnu., 28th ; Thomasvillle, Ga., 12th ; Pt. Pleasant, La., l l t h ,  
27.th; Okalooska, La., 7th ; Franklin, N. C., 28th ; Clarkesville, Tex., 27th ; San Antouio, Corsicana and 
Castroville, Tex., 26th ; Shreveport, La., 11th ; St. Louis, 28th. 


